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Abstract of JP20031 33270 
PROBLEM TO BE SOLVED: To provide a 
window material for chemical mechanical 
polishing and a polishing pad superior in 
antifouling, transparent and abrasion property 
and capable of easily performing polishing end 
detection of the surface of a semiconductor wafer 
by transmitting end detection light in polishing of 
the semiconductor wafer using an optical end 
detection device. SOLUTION: The window 
material 12 for the chemical mechanical polishing 
is provided with at least a partially transparent 
base substance part (polyurethane resin or the 
like) 12a and antifouling resin layer 12b formed 
on at least one face of the base substance part. 
The antifouling resin layer is preferably a fluorine- 
based polymer having a polysiloxane segment in 
a main chain. The polishing pad 1 is fitted to the 
inside of a through hole of a base substance for 
the polishing pad (polyurethane resin or the like, 
disk-like or belt shape or the like) 1 1 provided 
with the through hole which the window material 
12 penetrates from obverse to reverse or 
adhered to the base substance for the polishing 
pad so as to cover the bottom face of the through 
hole. 
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>>a*-9->#ffi/y=.*>ttR(6tt?WaW N (3) 7n 
□ tb7-f>/^-7na (7il/3*->7M*) t*^ 

JSFStt?WbS"J> (4) 7on^b7^V (y%--7aa 

fit/ y ^.^ >ttEJEtt?Ub*U (5) 7DDti/7r/ 
/ (;\'-7nn7Jl'3 + y7]l/*;l/) hf^;Uji— 
7iu*Jl'f^jl/X-f;l//filB ; Sk''il'X-T;l// 

Mo 

[ 0 0 3 4 ] *5S«KJ3V>T«ffi©7-y*»M^ft*» 
50 JSt" 4 ft to ©B^fl5t tLTU, 7 v * ;ua^H^ * 
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[ 0 0 3 5 ] (c) JSEdtttffl-r-Bii:**-?**^-^* 
rt'M^PMSWi: LTtdU flRfcJU ( 1 ) r-te+jU*-* 

+ F» ; ( 2 ) ^ f^xfjUr h W*-;*-*->M 

KJS : ( 3 ) jffiMlzMU t e r t -7>;uw 10 
KDA'-t + t^ h\ 7 7 WW Kn/t-t+t-f KH 
flVW h'DA-t+^ F» ; (4 ) v- t e r t -7" 

IS; (5) tert-^fM-t+mf-h, t 
e r t-7*;w<-***>e/<u— h3$©/<— **->x 
7,"r)Vm.\ (6) T'/k'X'f V/f d- h 'J 77't* 
X-f V;<l/Di h U ^OT^t^lI ; ( 7 ) ®5K 
MTV^-vA, h U 7A S ja9EK3b 'J 7 AH 

<vmimmM •, « - 1 20 

[ 0 0 3 6 ] ±Eo^s?*;bM#IBJfiJW©*ffffili:ur 

fct, M^-lf. /t-7DDX^l/7-f*^ H\ A— 7 a 

D7*nk>7-Y*?*-f Kn A-7DD7f;U7^t^ 

DD^yJU7^ h\ 2- (A-7nn^y 

-f H\ /<-7DDt?f;l/7^*r-f h\ 2- 0'-7 
PDt^f;l-) jL^;bT-f^-^-r K> /t-7DDfy^ 
T-f^V H\ 2- 0*— 7DDT'/*) i^;bT-Y# 
?V h\ ^77 7DD-2-3-h*7'nA'> v A'-7P 30 

□ - 3 ^JW'^lVr^^yj h\ /n*— 7DO- 5 - 
y7iK+yJl/7^t^F, 2- (A--7DP-5- 

y^;b-s+v;b) z-=f- )\*7 4 ■* ¥ -< K, 7dd-7 
-^fM7f;l/7-ftf-f F\ 2- (n-7DD-7 

9-^f;l/fyil/7-l't?V h\ 2- (A-7DD-9 
-^^foJ'isJU) 3-=f-)V7-4 Jryj h\ 2, 2, 3, 3 
— 7" I-77DP 7* a t'^bT^f ^" ^-Y h\ 1H, 1 H, 5 
H-t777DDOf^7^t^h\ 1 H, 1H, 
7 H- K7 , *7na'\7'f^7-ft?''f h\ 7I-77D 40 

□ - 1 , 2-y3-h'x?~A t??7DD- 1 , 4- 
y3-F7T-/, F7A7DD-1, 6-y3-K^+ 

t>fffl3 7itt7 -y mtsmzm?* zt*<-?£ 

3 7 Itf7 -y *<t£*tt#ifcT\ Xt±±E©*1« 
[0 0 3 7] W^©7-y3St**£&£W£fc#>©«'&,5: 

* v^mmmmt lt^ euif , < 1 ) bix 

fti7*7;K BI-fV7"nfJK R$H77** 50 
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;k KStDV;i/7'l|OxxT;H; (2) T-feh>. 
^f;l-xf;^ h ^7M77fJl/'rh , A 

>3?©y h >m ; (3)rl-7tFn77 1 A 
y**-y-><8f©Bltti— T-frM; (4) N. N-v^^ 
J1/*U7; H\ N, N-y7f^7-feh7 5 KH©T 
5 K£ ; ( 5 ) h^xx+yb >^©5f Si&RfbkSR 
Si; ^©ft!£#ltf£ 3 •?>„ $ ^i-^l-JSU 

[0 0 3 8] ±Ifi©<fc9lcLT?#£n£4§S©7-y|S^ 
^WWWJtJSlin LTSMS©7 >y 

ym-t 5;tm*. * * 
y^-£E&*Lfc&©£. j e©iiWS©7-y|gms-^ 

#©?8Se tLTffiit*£ttT?i4. 
[ 0 0 3 9 ] <5Kttt»l§ffi^>RSf : §tt»agJi^ffM 

-r ■& 3 1 1 tt % wmmmmmm±, w& l izmut& 

^ift^-liti. 3S|»ttYb^lliS:E^r*c-4:l-J: 0. ^ 
# t , ^esetttt^b-^M t 7 -y *SM^# t 

7 -y m&msi* t mmmt^m tmtuzKfcz -ttizR 
rSMti t l < tt-tne.©— sp©^£^£-tffc#yi£> 

[0 0 4 0] <as*ttt<b^>*«teffc£tt£ LTf±. 

'J7x/-jk y 'J n - ;i4f©#»KI»aWb£*. 
©ffeSr^tf -5 3 1 
[0 0 4 1 ] K3lltttft^fcLTE^&'ft*T5>''fb& 

i±. 7 -y m%m£W$> \z&&t zymMZLitx-x* •> 

5 7SRO*7^3 + y7M;i/7; 7 S©U^-f tl^— 77 

«a« y 7 5 >*{b^*, Kjy^biii-tu -<> 
[0042] ^^tsm±, -miz. h UT ->* >Ig 
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T^&i. m&Mizii^ 775 7MMt 

^S/S-tfr ^ =i * Wb7 ^ ^fn^- 15 >Hi^l5 

7 7 5 > i: * ;u A T b K 1 4 iSStt^TT-RrS £ 
-#T|#£>n-?> 7 ^0-71^7 7; T;L-3 + >"fby 

»^S:jStt*1#t>ti^^-?T;b=i + ->fby 7J> 

lb7 7 5 >s<^T;b3->{by 7 s >^t±#t^^ 
l±ft<. mx-ifSM r77Xf7?ttfi» [8] j- 'J 

[0 0 4 3] WkVc^mt LTt±. RStwftk * 
'J^f a - MbJSfS^ cDffii & 7 * v{b7 ^ 
^KSS. >II4Wt^>^9 1 a-;Mb'7a>S.t) : ~T;b 
3 + Mb7 5 1 ;b7a>l?£#if£;i < h#7:'££ <> -5: b 

[ 0 0 4 4 ] o oMgw^ti 

■S^^eft^co{g^»t± 7 0 liSPHTt'* 0 . #4 
b<&3~5 0fi*SI$. ^^>!^L<145~3 OSS 
SflT?**. ^«ttib^»f*fflfi*W> s -e$>^h. 

© 7 -y H^K-a # t (Dfcfclz ij^tVMt^ £ ^ 

T> ^b#)*»^©£ft£«^#£-l>„ 
[0 0 4 5] #£ffl7.y«M^*t«ft»t© 

(DKm<Dtz£><Oium^&l±3 0-15 0°C»iEH-e* 
•5. b< t±5 0~1 2 OtroiSHT-ifc^o ;r<£>#nS& 
^Jg*^3 0 o C^T7?tiR)S©ilff^SfeT«< . 1 5 0 

)^©ittf ti^ ^ d -;HXi±7;i'34 ; v-fb7 f-^S*^ 
ft-#ft#tfT^ «t 0 SSI" £ T^ffi. * & t ^ l±«JB L T ^ 

[ 0 0 4 6] Sfc#E©77iM^t»tt<k^i 
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[ 0 0 4 7] <*flO»J>#ffi<ttt»JfcfflJS&l;:t±. 
Sl^bttlSIgfi^roM^ttSt/EIfb^ro^SSro^tt©^ 

Sm^©#^"Jx *<bl»JhSiJ-^3S^i»i»i|XSiJ^©S^b 

l < . ittt-^bttffiflgsa^w^bmo^BB'tt^ffi 

[ 0 0 4 8] <*MS**f 4jKU-7->*SI^1±«B6 

mmin iz%£Sirz>zttf-?%z> ?mm §*''j7- 
[0049] <mm>iimwm<»w&m>*m<mmm 

If. ( 1 ) 7;b5 ^-S. 7 U-> U -7 A N 5fEM/< 

y Amvimmw ; ( 2 ) Mie*. ise. siib. m 

7 . * -*">7' 7 -y ?^©MSH*4 ; ( 3 ) 7" U V T > 

hb'y KR. 'OvvWio-, 7^avT— >7*;b 
30 7 7 □ ->T- > 7* 'J - >^©W«il*4 ; (4) 

> 7 , o - 7* 5 >l?©ilS'tt^*4 ; ( 5 ) 7W b 7 h X 
73-b^y 7V b7 h^-b>vH<7?il^l4 ; (6) 
□ -•fey 7 7-;L--r^-a-HroMtt^ ; ^©^4 

[0 0 5 0] <^bl5&ih»J> ^^PR^iJU^^TEfbS'J 
>*5l-fbtt«tlgffl)S^t-IE-&-r ^> <r t § -s^{bl^jJb 

e r t -7*^;U7^ 7— ;K ta*"n— ;K ^<>V'+7 
40 tFD+;>, 7^b>7";l^-. tert-7f* 

7iM/X 7iD + ytFD+;> > 
jl/7x;-Jk 7x7-;k b Fa+7>*77°abVb 

t";K 4, 4' - [1- [4 - (1- ( 4 — b I'd 
*v7i— )V) - 1 -7^;Uai^;b) 7i-)H x.^y 
r>] y7x/-)k 1, 1, 3-H;x(2. 5-v 
7^;u- 4 -b Fd + v7i— ;p) - 3-7i- ;b7'a 
J<>^ )UT S >5®, 7^ — l/>y7;>I, 7 

^ 7f77>, y;l/i(7'K>X-f 5 ^V'-^^^tf 
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[0051] ttzmn-mmmoMWitLxit, m*. 

WWRiW, vtFn + y'O 7*7 * 7 >, 2 - 1 H o * 
v- - 4 - ^ h * v'O 7*7 i y >n w< >77x; >^ 

[0 0 5 2 ] <^^S'J>*5SfM4ffifl§fflJ5£^^E^- 

5r«t; d affl/j: t © £w5fe«-r & ^ t a &mn-?& &° 

)]s*>M£*v>t&, Pit. ^wvl^ffl* 

t8K©'J vKiXxfl^fc^tf*;: 

■v i o o snwiztt it, o ~ 1 o 

ft i L < it 0 . l~5 SMSPi? $> a . c ©SiJ-^^ii^ t 
[0 0 5 3] <M3'fcttM^^iJ>*®^tt«ffiJ5E^(i 

Mz-lf, (1) h-F-^ai, x;l-*^7AtM. *x 

-^AtfO^lt-^AS; (2) ^-^IxXf 

;K 0 — ^ ;u*— ;bx v £ £ ti £ <z> a — T V-fb-o 
tlffflXjl^tV'ft^ft; (3) Tilz+^XJ^Vlxx 

Xf;H ; ( 4 ) TIE— J&5t4 ?/fx*n*^MW S 

f f t^mm ; ( 5 ) tih-hkxC 5 -e^ ^ n-s y t y y ^ 

[ 0 0 5 4 ] 

Wb4] 

o 

II 
c 

/ \ 

X N— S0 2 R 8 

\ / 

c 
II 
o 



(9) ^IB 2003-133270 

16 

Aay>ii7^+;^ Anyvg^'J-jH 

#© 1 ffil-S^/T^o 
[0 0 5 5] 
[ft 5] 

II 

R 4 0 ? SCS0 2 R s 

10 

5D£. R 4 StfR 5 l±> SWzH— T-Wictt J: 

g, Aay>iH7 U -;l-SI?cd l fficDS&Tjrto 
[ 0 0 5 6] Mftttlgi^SiJtt, 311±2«J*Ul 
£#ffl-f * £ £ #T $ & Kfuf Qfelfc%£*!l t «f ffl 1" 

§iHtt^ s myt-\m^M(Dimi^it, mm 

»K»a*if©WbffiHf3E07v*»M-&#l 0 OS* 
Wfcfcf LT\ 0-20 KMSP, JfiKtlO. I ~ I 0 
fi«g[5-?S) * o i OW&*»ii^Tf * £ £ . 51^bfjS©?sffi 

[ 0 0 5 7] <S^»lBW>3ME^btt»flB«fiEl»fcE^- 

**a-;K '< > //*; > a th'D+^A ^^b>7> 

- ter t — 7'^;l-*-x=i— ty^Vy^x— r 
^f-^tKD+ZV, 7?M;>, 7in + yt 

h'n + yx n-7f^7z;-;k 7i;-;K fc. K 
□ + / > ; &/7''a f ;L-i— 4, 4' - [1- [4 

- (1- (4-t h'a + y7i- ;U) - 1 -y 

30 ;U) 7^-JU] xfijfy] y7i;-JK 1, 1, 3 
-h'JX(2, 5-yyf^-4-tKD + ->7xi 
;u) - 3 -7i^;i/7°D/N I >^?r^lf-5>e:i:^T i t^ 0 

i©iafi^«ih»j{±. s<bttttffifij®Mi i o onmuz 

*tUT»iL< B5lttliHTT?ffli^*i«. 
[ 0 0 5 8] <»S+4Sij>*58<bffi«lJSt)^t±. 
^©S{b14«fB§Sa^tiroM^tt^^«^^SWTf#®Jg 
tt^J 5riH^^ Slims, i ©I^Svg'ttSiJ iLTtt 

StoitSfefe^ 7 -y *S^®Stt*J 4 ffl ^ * i i: 

1 0 0 S*5Bfc*f LTffi L < l± 5 SJISRIJlT-e*. 
[ 0 0 5 9 ] <8ffl>:*«<btttfnfiJ^ttatt % SSI 
7 -y *m«-&{*©fi^ttzffl^/c^ij. S>i,m±#S©7 

■y mimsw t mtm&b&Hi t <dkj& k m ^tzmm ^ «t 

50 *?g?£4:l,T»f>*u ffi^T-€-©**T??S»l4^Wt4 
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*>©-?**. Sl{ttt«}|&ffl)5Jcti©»tt*^^« 

fict, *ofli©s»T. 8iJ&£#J*ftsbQU iB-g-r 
t*©^rh>£|. Siyf^^t'WiXfJi/ 

©^iZfcfc. H£07 -y USft^S 

#J. 0!l>ttf7j<. 7;i/3-n«. x— T^^HB^olWSa 
Sr. #5£©7 y JRmfi^#3&«*Ttti l/ft^IHtffffflt4 
c t &-c £ 4 . ZHlZ <fc 0 , iURftJE©? -y 
©JffiRA«SJff*ff fftt i: » * L * Wt 4 t> © t 

y^ofcTjUT^ri— >K ter t-~7>;b 

[0 0 6 0] (MJ8I©7^£80 4Wbtt«N&l§j$tt 

4S#a$©t§i§-t±-€-©^B[-. >m. aHuasa-tiBMH 

4. £ ©S&SB©-L® (WJgffll) ©■£■-?? £<fcV 

t±l 0 0*>^ ha-AJM±. J:0»^L<t±2 0 0 
~ 2 0 0 0 0 t>/X ha-A N f#t;:£J£ L < l± 5 0 0 
— 5 0 0 0=t>:7X ha-A-e^^ 
[0 0 6 1 ] 2^£J:9^j&3ft*lB4tttttBBil&£tt® 

Ll\ fc*>4/,. ffiT*ILfe«^!^ 

mestizo*, zm±i±. tumvxwit^^^zt^m 

KJE£<Eii£-fc!r4 £ £ #T?£ 4. £ ©fflftttSSEi: LTti 
©*3S*f!lffl-*4 -t* ! T*^, v=e->> AJfi*J? 

[ 0 0 6 2] 2. Rf/<7 F 
ti&m-S (13-1 K 13-15 m&m) . 
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ftJI?L©Igffi$:Ho <fc 0 fcWJg/f-:/ FfflSttKlgSSft 
Tf>4i#-£ (HI 2-1 7 #10 . KJflSf* 

a (Ei 6~i 7#m) wptf^n4. ft. jj»t*s 

L*TjfiS©g|5^*^^J^TH^-r4 £ i: § 4„ 
ft. HI 2-1 5. 1 7(-fe^T. 1 5tiMS^ 
-To «*a, HI 1 fcjjr$-J:3te % JB*t©TB* 

i^i i^sk s ntzwm; < 7F»i lei 
< t t-e^ieffifflgp (fl^ifflimi i at) 

10 ■T4?lJKJ^±(7)aBg^ i ^i:/ < £^ 0 HI-. HI 6St>' 
H 2 2 Kijcr J; o SWiOTliiSrlI-5 «t o t-iEia^n 

2 © o -6^* < t ^ommmm m^imm 

U 2 a (H 1 6 #M) 3Z.t±|5|J¥^ 2 b (H 2 2 #M) 

4„ fft. ±IS5JfJg/N°-y KfflSttl 1 Rt/3ER» 2 ©^W 

[ 0 0 6 3] ( 1 ) *aWSrWf iWB'^-y K 
(5H'<7 KfflS#) rsjfg/N-.y Kffl«(*j i±. MS. 

©^H*^R(i»tHWE*n<ti^, W^-tf. P3JB (RM 

#-?£4o *^{-fc^Tt±. RM«S.O*^;Uh 

^. 0>Jx.ti. P3M«©*a-i-liiBg5 0 0 - 9 0 0 mm 

t±. 1500 — 3000 mm. 2 0 0 

- 5 0 Ommt-f&Zkrfr'^Z,, i©5if^/N s -y 

30 

[0 0 6 4] Etc. 8W>*v Kffl*ft©*M^l±. ±IB 

mwzit&iztbx., mm-R (j^t. t.-ktj too) 

^?8#4>ft ©53SB#s T-icjfM^ h^^t mj 

mm t-s#it l r *°t st//3i{±« * jBfiE-ff # 4 *> © 

JBtt©7K?SttSB# (tt^^tt. ^ttH) ##K£*ifc 
JfM^ti4„ 

[ 0 0 6 5 ] W*^-v Kffl»t**fiE-r*tmtt1ft:|B 

Sr##-^ S«itffr ^>*««*4 ffl o 4 c t &%} £ L 
o. iffl^ittfitLTtl, «(IEffl*3ffl*Sf*r*«-r* 
LTffl«^n4ffl^©Wif45rfflC^4^ t*^* 

50 au-ayKtttf'.&gfcft*. ^©^©^t ltb, *• 
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U^b^ vffiJJ&K 2S« is titz 1 , 2 - *" 'J 7" ? v i > 
f «f t Li\ (iU MB'*-* KfflW**#BS+«tfH 
i: . tm £ 4 ftf 4 4: t±P - T- * T & Utt 

[0 0 6 6] ±!H rjEljLj PM|/"C-y Fffl£#W* 

©JtjWLli^tefcfctteJ: 0S«$tlTI,>Ti J: < (0 
4. 6 HO . — Sro^SBJHKiO^sWStir^ 
TtiU (0 5. 7H) . 2l©Ha?L©Jgttt4i|tClES 
^nf, ^Jx.lt -^©HSPSI*© 5 ?^^. 018-2 
.6H*4oTSiWt*i{i^ P3Jg (0 2 3#M) . ffiPWJ 
(0 2 5#1) , h7^itt« 4ffl£®3i») LfcHfc 
J£«. KJ£. £AJES (iE^ ; 0 2 4 #J&. (0 

1 8#M) RtfB&SEaUtt (3M*) : 0 2 6Stf0 2 0 
#M) StfUv^'tt (0 2 1 #M) mt-tzztifi-cg 

(0 3-01 fl#I, ffi. #HE*Jtt<5_h£:W3W®ffl 

[ 0 0 6 7] ^©majL© loffl^^J fcif$(3|5M^$ti 
aS. BBPgP* t P3J^t?fe**^-W:itS*«2 Om 
mJSLL (aS. K©*S«)2/3J51T) T** 

2 OmmJ^l (aS. il^'V F©¥S©2/3J^T) 
-e* Sit iW^ b < . V3PlMr*$>&m'£lM$ 3 0 mm 
J5Lh (am. EfJSA.y K©¥@©2/3«T) 

OramJ^l (If, K©¥S©2/3J^TF) r 

fozzttffft uv\ ±|2J; 9 &#ma?L;6vh£ < 

t^S»^*So 

[0 0 6 8] JEfc, 1ta?L©»*>«Pfc|iB3S*ni*, 1 
fifrT-fe^Tt. 2 ^Rhfi^Tt «fcl\, Sfc. -£© 
KBfc^KJBSSfttti^. 0i]ACf. 0 1 2-1 5 0£4> 

jtajL*#*.*i:*ta:Bi i 2 ppffijeta*) xi±0i 

5 ( y > ?'#0 ©J: 9 {wiBS-r * <r t A<T?#S U WR 
<©jrajL*«A4*&l-ti^CjP]tt^ (0 1 3 
7T«c. 014; (»#) ) ^©■ftiltiiHa 

4. 01 7 

- 1 9 0£ t -a xmn-ttin, msk&nmLz&nmw 

t±^©fli>©IEB (v^if^. 83£{H£7>-7'i Lz 
n*afe5tJfc»0iEfSWS) 5r1-Sit^T-#S 0 i© 

at^iJiEat±0 i 7~i 9 © i -o tsstSBffli-efe -p t & «fc ^ 
[0 0 6 9] iftt>©S#£IU;:i±. — S©JP££ 

(zfVAffi 1 2 c £*"1-S £ t fc-P* -5 (0 1 1 #M) o 
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©¥®fl?tt (0 12-1 9#M) St/IW®fl?«»ti:|p| 

t*<T?#So ffioT, ^J^.i©»^t^nfcg|5^^ 
10 Sit#-p^So £©DDffl©R*>»»=IBS*n 

fc. *©iB«fc#^p;gs:$n^\ Misi=^-r«a?L©iH 

S^f± (0 I 2 - l 5 „ 0 l 7 - l 9 0#M) 

[0 0 7 0] £©»^te*5tt*ff£l±*$l;:{g££ft& 
aS. lil^$|5*?«fc»^J5^l±0. lmmJM± 
(iWiKHO. 3 mml/U, aS 3 mmKT) 7? 
fe-SitWfi Ll\ 0. lmm*l"?liiffl^tt) 

btfVft. L < . Sl#-&{i ti-?- ©tl^ 2 0 mmK 

lT'S.Sit*W^L<, fi^T^ Sit^-t^ttffi 3 0 
mml^±5.^til 0mmK±?*Siiifi ! ffi LC\ 
[0 o 7 l ] (*J8SH) i©Ktftt, MIH© r i j (;r 

5y±mfflojBttt=ts#L % am. «a?txnia»©jgtt 

30 fc. to*fi0Bttt4i*i=iBS*n-f, as. ^<tt 
^©-sp*^a7Lx«0£i§i5^i^«^ • »a$ns®«. 

if. 03-01 7 (z*-r«t o ntifB^ttt-rs z 

ttiy izmmmuxmsistiT t «t i\ c ©tg*^j© 

flo6*w^xt±aaf ^ntt j;^ (03-1 o#m) . 4 

40 n36^Ka^?>»tbL7tt.©t-t-si t tT?ts (01 

3#M) . 4fc. icD^tttnantrolffl^BRiaiA*** 
«t-7i=jf«$nri^r4)«ti'» (01 4#M) . ic, if 

oTftj;^ (01 5 mm) . i©«^. ±ie»w***o 

±^ (0 1 2-1 7#M) „ i©*-^-. SttXl±v-b 

tt©^»^ma?L©T®<i in i-JiSHS: $ nt t <t i> (0 

50 1 2 #M) . i©it^. 5ISa- 7 Kffl»*©TE«t=SE 
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tzhayft ZzttfTZZ (HI 3-1 5#M) . 3© 

[0072] z 0^jgMv>mi^m%.£tite^ti\ m 
mz7f,i~ ± o t. na?ixt±iHiapt=ii-& • ttw & 

±T*^TiJ:K *-©EB*>1Ki?lolttlH]SPi;: 

#Ri£. @i 8-2 1 & -3 rt&Bji-r^mf . 

7^P3MttT-& 1 «©SKtt*flM.*i:5£liBI 1 
8 (TO«f«©ii^) X&0 2 1 (y>m^tt 
©»-£•) ©«t^^E«-f*i:t3&*T#*u, 
*fltA**a-fcttlli&Rttt (119; ¥®J©gWK 

0 2 0 ;¥-mvaPiVt. (WR) 3S«) -tcfflKE* 
nit#-?^5„ ifc. <;l±5£©«1^U:t;i. 0 2 3 20 
-2 6B«:4o-CBMJi-m«, S0S«®W (El 2 3-2 
6 #M. ft. 0 2 5 t±A # ttlBJB3& t -a TtKBc©3g*t& 

E«-*-*B-e**. ) &&#ie« (&mmm. ft. nt 

gPflHXtt^CjfiB^rafett^. ) 5a±^©fi©EB (vy" 
S^) 3 tfc^l.. ^©3t?iJEBt±0 2 3- 2 

[ 0 0 7 3] IS/^'J F 

fflS#©J5£ fcl^tJT**** (08H#JiO . Ztllzm 30 

l±. »f^7 FJBSft©«*ff£J: 9 &&fct©JP££fi 
<-T^ii: (#J;tfc£s 05. 07-9*) . RZf^ Wtf 

coyt&mm-t & —u&mt itcfcurK & z 

t (#>Rti\ 0 1 0*) (DWjZ^tS. JK«tt>U3t*a 

■Siifctf'sjfifcfc-f-*^ t-et fit. 

£©ft0Mt£*toStoti-t©ff£*<O. lmmJi(±(J: 
92? * L < t± 0 . 3 mm£Ub. 3 mmJ^T) 
Ztmj±Ll\ 0. lmm*l?aiW®iaWlS 

[ 0 0 7 4 ] ft. IfWfbti 0 4i;-5.1tafLF«3©SSEH^ 
jOT^Lft^SttTfeiGDSM 4 (0 5#M) *\ iStt 
•4»©ia»l 3 (0 1 0#M) l±. SfS^-y F©S«£*> 50 
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[0 0 7 5] St, 4>ft< t 2$MWSftfc 

Fllffl, m 2 ##J£ftfcEf KM 
(0 2 7#M) l-j=fg$tlT^@^^tlTC^-S hot 
f^utWI^ £©&«&. 0 2 t^tiol^^ 

t. if, *oi> htimm^-v t'lzmmzn*. znmi$ 
©&»©ESffisiissswii-?* & t t . if 

[0 0 7 6] 3St**«#t*a3tttit±. as. 5S 

M©)¥££ 2 rami: Mft 1 0 0 — 3 0 0 0 

nm©W©^f ftfr©&^te±stt£3i3&^;6< 0 . 1 %JJi 
±-eS)^.A\ 3Z.t±S* 1 0 0 - 3 0 0 0 nm©^©C^-T 

ftfr©»£y*te*tt*8McaM*# o . i %bi±t?*>* 

3 tt^ttf^. Lt^o 3 ©2il*X t± 1 %li(± 
L < . 2 %&L±-?& &Zt <0 »* 
L^o fit. ^©Sil*Xt±»*2il*C±i^SJ^±tffi 
ivfcSfctft < . 5 0 %ITf fci<,lC(±3 0 %J*IT 

[o 0 7 7] jgt, ^&wm^-^<, *mmv>wm>* 

^n^©ffi. St. ©:{bSiJ. HfbKutaU 

tM^t^ittfT'g^. # ic . 5E±AS'J iLT ilRi 

7. y;l/3-7, ^^-T. — M-fbv>#>. £ift- 

[0 0 7 8] ( 2 ) »ffi#J(3S#B5rfjt^^WJS«Jl# 
^^^-SSifS/N'-y K 

*5ffJg/N°-y Ki: LTt±. SFJg^y FfflS^©«MJlc5: 
JtJl 2 S:fi|^.fc*)Wi*^tf hHZ (016. 17. 2 2 
#M) = 

[0 0 7 9] ±13 r^JfJlj ti. PJg/N->y KogfSHi: 

-y KfflSftXtfiB5»*^tr^#oKE*ao r t «t 
(0 2 2#M) . ^tt*P^<M®/^y KfflSft©* 

i: 3©ift^±. &Mffi^SlS#t^^i±ffM 
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n-s*-^ ^^->— htt©»-8-fi±, #'Rfif, 

FfflS-f* b b ©HteSfcW *ER Lfc & © £ 
-SittfT-t* (HI 6 — 1 7 #M) c £©tt£\ 01 

7i^tioc> sstt© — pfl (WAtrsiidBws) Aim 

imm'i v K t SSJB i ©IBJl=#fc»*ii * ftfc 

© (J2TF (' TK-tmX^tf^-fti £ t> Mf$L & ft r ^ 
\,\ ) T?4±^U (2) SSW4«tta*35*i*J:^t3a« 
JB HSPXttWXH *K tft , Z(D*P izms. £ ft *> © 
T? £ J; 1 ^ L , ( 3 ) PIS' * -y KfflX&©TMJ 13. i^m© 
J&fcf&ffffl rotjj^^tai j-r , i ©sgfcttf 3 <d 43 kieis 
SnfciO^tJ:^. ft, 01 7 fit, «S±, ±12 

( 1 ) Rxf ( 2 ) <DKm*<atsmmmb lw^. 

[0 0 8 0] £&li©ff^t±4$t-Pg££ft-f, W-MWtt 

#4. HI-. SHS«ti-4Jli:A*T?t*. i©£ 

Jf « fi± , BflS> <f HtH L*¥Sf« tnri:^ 

*§-a-fi±-^©gPte£is*< ) , 

[ 0 0 8 I] It, Si#JB«r«W4-r*tt*H4»fclK£* 
ftT, «^©$W4£ffl^<5>£ -5 m\z.?ft%.(D 

*. fib. 3fci$JB*«j£t<Stt*4i:, 5St*©S#SPt«4 

[0 0 8 2] S3*JI©»t±IH£*nT. nt^ 

[0 0 8 3] #3£BJi©Bflg><-y K&I>*;ift£fIx&EfJg 
zcotzib^ izWRoMM'*-? K 

[0 0 8 4 ] (^if^^-X^WSf^^) ^W&^x.^ 
©EJJS^fii, *HB^roPJg^°'y K£ffl^, Lfrt>z<D 



(13) #88 2 0 0 3 - 1 3 3 2 7 0 
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[0 0 8 5] C©iNW*:">Jt:^©W**»»-J:*t, W 
itli, ( 1 ) Slf/^ KXtiW*UW4*:4*P3«RT?** 
10 li^-i;. i © R$©^Q Isl'DRttt- S*f 4 BBS. t 

0 , xc± u > z. b iz <t 0 , xt± ( 2 ) 

©fS^?*i: LTii, 0>i^.fif, 0 2 2 Xfi±0 2 8 tSrf «fc 

^ii2 3Z.H^^h ; K5JfS^ = -y Kit, BteRtfHfflt^© 
^i6A*5jffi<£iPffi^-y K 3 t, X7 y-**ffil*|HU=— 
20 ^M-foSM-hti^T-e -flfetefflJ 5 t . 

2Xfi±^;i'httWS^-y K 1 ©Tj&£R«3ftJyfcS t Se 

rx? y —j t fi±, < b fe»e*-^frr**3R^« 

-5 W JBro Rl fc&SPfr 6 ^tft S ft 4 © tt X 
mfoWZib tKS^o^^&S ft*» 

b tmmow&.'em.^z n& zb\z^<o X7 y- 

30 [ 0 0 8 6 ] i©53S^a?(±. £»±CPJ»R3F©5f 
S^'-y F 1 ^B^b (02 2 ) . Xt±-^;l-btt5ifS^''y 
K*o— ;U-CgP3iS-a- (0 2 8) , -75. iDJE^-y K© 

Zmms -y K [-^t£©JEE77 T-ffJE t^ASJf LotHJ: 
40 [0 0 8 7] i©5)fSi;l»L,T(±, 

(^3ifi±S#^^tt^W-r-S*\ xt±— w^wo 
^ft-s^t-e^^difflTt^aJiift-s. ) xfit^n- 

htifA-y K©T73*^^W1 1 £ 32® 

m(ovm.*WLm^ts.fti>wm*fio z two**. 

[ 0 0 8 8] 

50 mmmi i^t, *^©n^J*^-r^>^, 
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# Z ft h ©Hifcfll tzfPJift £ ft -S V> -GMtfZ V 

T©Mtfc^T r SPJ Stf r%j i±^('^ 



-^ft^ftl 



SWJ 1 



o ^/C. Jit 
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' tz 0 m htitzX y v-^^r^ ? y -;nziSA L ?K U ^ 

^1^7 2 2 1 g©7 7l^i^ftA 1 

fc„ ill;, i©7 7t^I^#A 1 S^fc^o* 



>F*3i£8l 2 . 0 U h ;b 



xx'+^mmLtz^ mmowm^^s o o g . 

(a) J&£tfV«— ^an (y'a ¥)\,)d~)l>^—7-)\>) 
(FPVE) 5 3. 2g. (b) s%ft<D3-^)\;£~)^ 
—y-)V (EVE) 48. 7 g t h Ka + ->7"^;L-fc:*^;b 
x-f;b (HBVE) 2 6. 4g, ( d ) J&ft<£> y" 
>'tt»f4?Ub£iJ tut rr 'J T V -7°N E - 3 

o j mmtxm^^m) 20. 0 g . ( c ) mt 

©jyiaf*' y ^;U~>n ^-9" >tLT r V P S - 

1 0 0 u mmmiMW0i-mm) 3. ogMi 

■Smt&M ©JfiIMb *7 7 a ■< )V ( L P 0 ) l . 0 g SrttJA 
<?K T'f X-^ ^ y-;^»ffl(-J: 0-5 Ot £ 

[ 0 0 8 9] ftt-s (a) «5}©^t7DD7'Dfl- 
> (HFP) l 2 0 g^ftiA*. ff^HW&LTic, 

6. I kg f/cm 2 -P*-^/;:., 6 0°CT«# 

Tt; 2 0 ^H^iS^ISc U 2 . 5 k g f / c m 



10 



[ 0 0 9 0] i©7'viSftiMAl?:fh7tKn 
77V (THF) KSPLTHSlLifcO. 5%-Jti&£Jl 

y ^vymn^i.^WiW-^^m.^^tzhz.^^ 5 

5 0 0 0T*ofe„ £ <i li/Ts^^Wi (DSC) iz «fc 

^ u-^^mmm ( t g ) . 7 , jf , r/3V7 , u?yv 

& l= £ 7 >y H-^*. &U%7kR M %.M^tz~7 
S^«J:4*»Sfifi«r-tft^ftai^Lfc. ijfc. lH-N 
MR. I 3 C-NMR©iSNMR^^ 7HS##r£*T 
IV £ t> 7 -y fg#«. JklgXffi&tf 6 0 0t 
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[009 1 ] mtm 2 so'itKM^ij 
#A2, jt«ra#*&#B 1 zmmi-tz. ^ft^ 

[0 0 9 2] 
[*1] 
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[0 0 9 4] a*©»^liTiaF*3#&*-f. 
(a) 

HFP: ^t7nD7'Dfl/> 

CTFE: ?onhiJ7DD .i-^ U > 

FPVE: A-7DD (7"at>t*nil/X-f;l/) 

(b) 

EVE : i^;l/t*^;l/i— 

iso-BVE : A 77*f Jbk'-^x-r^ 
CHVE : •>^D'\+y;Uh'i;l'X-fJl' 20 

VAc : Kitf-Jl/ 

VP i : tvoj >|gtf^;i^ 

VeoValO : /<— 7-^ -y y"Ittf.=-;b 
HBVE : t Kn + ->7f ;L-b*— 

GVE : ^'J->yjl/t:i;l/x-f;V 

(c) J&ft 

V P S - 1 0 0 1 : mJlH — J&xt 2T?^n, y=12 0 
~150.z=7~10. Kftl^fltf 7 0 0 0 0 - 
9 0 0 0 0 . *''Jyn+t>-bi'7>l £D^f*A^ 5 
0 0 0 ©jyitf^'J ^;l/->a + -9- V (Slft*^ 30 

(d) 

NE-30: IwfB— flSit 3 Tgl^ft. n = 9 . m= K 

s = 3 0f^;-* vttsjseswtsy in e - 3 0 j 
mw.itx.mm) 

if-T y ;l/ 3 0 3 : TfBit 6 "C^^ ti-&<b^I* ? S3ffi 
[0 0 9 5] 

6 ] 40 

5$6 



HsCOHjC. 
HsCOHiC 



N 
II 

:N— C 
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CH 2 OCH» 
CHjOCHs 



N 
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C- 



.CHiOCH, 
'CH«OCH 3 



[0096] <mit'\tmmmis.w^ma u a 2. b 1 

©SiSl>it 3 fcjjrfJ: t x SUfiM 1 Ti#^nfc#j£© 
7 y SURM^fcA 1 © 1 0 0 g $\ SSWMt^*©* h 

•y y-»5t£*±M) 3 0 g fcrt(-^»J©> ?-;W 7 7*f;P 
t h > (M I BK) 9 0 0 g*K?SPU lflOttT 

fl£©7 -y SR^t^#ta5SWt{fc#* t <DBLfc*km^ 



L ft # £ & * fcJS! A L T *■ 

r©M^-#©^W7?DSiRy;^^ h ;kd^-v- h £0 2 9 
fcjjVT. ft^T. ±f5©*&#l 00gt, 5S-fbftfci*T- 
&-E>p- h;Ui>x;b*>M2 g<h£MIBK900g 
izgs&D L TMPP ^WthCJ:^ 5f IbttffJIKfflJ&tMt 
SKI aSrtSSiL/;:,, £©«Sfct±. HJB#«flttM 0%. 
#£JK#3 0 c p sKT©tfflT*^fc. SSI-. ±fS®-fb 
ttttUBfiJSMffiK 1 a lufctt*^© -7 >y fg»fi-£#& 

a 2. b 1 fcSUtLfc. ftib\ *3fcJ3^T, Sfcttffi 

©*t±, ssibwgiafiEti i o o g tjtr*»jn« 

(g) 

[0 0 9 7] 
[*31 
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(16) 



¥fffl 2 0 0 3 
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13 3 2 7 0 
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lM;*/!-303 
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p-}.;^^;^^'^ (g) 
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[ 0 0 9 8] <m<tmimmimfrt>mz>ntzmtmz 

ic^-t#tttlgSS7^ (15$ 2 0 0 jum) t3f*^ -y 
■7'n- hStJ: 3l#-BfJ&K5 0 Onm/53-eM^i 

u &^-?i 2 o°c-? i mfiviummitLrmtMm* 
m®,Ltz 0 z. (DmtmmtfBf&isfttzx «j u * 

2 5 °C T 1 B#H?«f* U 7 ;U A-s©«a|imc73#«^ 
tt 5rffF«Lfc„ r*k JtlSfl'J 2 ~ 4 ti. ®{tM 

-So 

( l ) ft^m«gfflX7 D- 
1 j ) £ 2 wt%. Z-ffrVy 



: ta-i> K->'J * (H 20 
r7axy;i,# 9 0 



( 2 ) BSfefFfii^ : HHI«)'fb^««gfS^t4ffi-r* 
«ffiftS:lStelWCf¥B-t4fc«>s -hlB ( 1 ) ©iWISM 

io mmm*=7 u - t o . ^mm%o^m.m^7mmt lt 

4 : 7 ;l> A CD— §|5 t|g < f^ffe*^ i; „ 
3 :7^i/A©l/2 flJgtfffiSfe;* ftfc 
2 : 7i-;PAW:£B#^<r55fe£*i.fc 0 
1 : 7^;UACD±®^^£n2BM4^^<, 
[ 0 0 9 9 ] 
[*4] 
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[0 10 0] IK, ElT«>£»l=.fc'K WHKMt-rX h 
(S?»J 1 ~ 4 Xt/lrfcRtfiJ 1 ) iff ^tzo BP*>> ±IBC9 

X Jp£ 0 . 2 mmfflSBB* U V b * V 7 -i JbAtf 
-f •yy3-h^tJ:'53l#±tfaaL5 0 0 mm/^I 
*PU l#^n/cMBi$: 1 2 0°C"? 1 H#IBtbDMLTS<bBI 
L tz a x'J7V>-? t?«K Lfc c ©Sftffltoffl! 

« K«f * ffi*tts^sf tffli »5tfi ^fffifi-r * fc » ti« 

/<U-ttH) ^^T®ftI©SI?:lIlkg/cm 
[0101] *4 ©*SS*»?>, HifefiJ 1~4!^« 



30 -tt»fij?£fei-j;n«. mwrn^rni^^ttm^. - 
m^Ltzimm 1 , »ifflMbBt*j^fiEu*^jtiMfl 2 ~ 

l^t ^J-So */c, a 4 Ogl* . HSfe^J 1 ~ 4 CO 
*&i±, tJt^r. wmm&izb&tizzttf 

[0 10 2] 2. KOttKRtfffflB 
[ 1 3 KcofF^ 

if, S{*SP. 1 2 a ^«^4 iitft^'J-JU^v 
0 mm. «$0. 3mm©y- h^ttT-*.^ (01 2# 

J: <omm^m.<tm mrsmtmm. mm-, mi 1 5 

0t>^ h a-A) 1 2 b SrJg^LT, S« 1 2 SrfF 
Ilfc (HI 2#M) . —15, *"'J^ury^^j:^ 
;U h (^rftft^ ; m 2 0 0 0 mm. ^ipg ; *5 3 5 0 m 
nu ;«3mm) Sr^ffiL. $^100 OmmBBHSt 
sa?L (fig ; m 3 . 2 mm. S# ; » 2 . 5 mm) £ 
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&Wm>*-v F 1 ZftS&Ltz (0 1 2 Ml 2 8 #10 o 

[0103] [ 2 ] mm 

PJgyx-.y K 1 KO^T©P0tt#lffFffi£*T SP^. 
£<7)^;b M£5JfS^-y F 1 5t©a- ;K-Mtt?g£ 
ft. £©a-;P©[E]|£t-J: 9— £7}l^t-fIliK£ft£o •£ 
LT. z-cnmm^v F (^;HO i©±c:. HJfc&mf 
#K©^»^f£ftM±^-y K3^IEiS^n^.o St-. 
£©i3Tlgy^y F l±^X7'J-5:#.|iiBtWi-— SSf^3 

^iC^^dlSP 6 §tiTl^o * LT. iOJE^ -y 

K 3 ©TSffiMi- 8 >^«#^^ («8tS**£ LT 

FttWJS^y F 1 £[e]i|fe£'tf-£o fit, X7'J-»g 

0 J ) SrfiFrSfi-r-p (#iRtf## 1 0 0 c c ) SMU© 
_ht^STL^*'t>, iDEE^-y KilaHte^-a- (UlltefJ ; **) 
60~70rpm) . L^t^Of i#^x/N?rgfg^' 
-y F 1 tP^cEilflfaL^i^^ift^iA 4 t©f 

jgy^y f i tzmmz-ttTwrnzn-ifc, ^ lt, ;r© 

[0 10 4] *H«m±. ^^^5r6 ORitLTl 

jgL/sfr\ &w©2$$t±(it^^bt>ftfro*: 0 — 
it^jtfc^xii. mm^LrmmLtzm. 2 o&b 

TKfc^TWAttt-ffift-S©-?, 3£teJ:-5&.&lfctB££ 
SMCIf^tW^l!. Si's ItfMllA-'v FS 

©PJS^-y Ft±flUW4t-flEftT fct, 

Wflf^^iiifJ^. #1-. £©&;fcH±SBJlT&.S> 
U Sopgizj; VW&f&Z-t &ft<^©-t\ coStt 

*«*. 
[0 10 5] 

[f£BJl©»m] *5EW©<b*««waPffl««ttx BW5tt 
41ft, ^©fc&3tC<fc&^j&l$ft£^Wt;:fi :; 5 
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[0®©jBm&i&ej?] 

[01] fb9WMSf*ffiS»f®«Wr1SBl7ft«. 

[0 2 ] ®L<Dmmx~& wt^mwmmmmto) 

10 -^SBsHHBt?**. 

[0 3] mtwrns'*-' b'mMmz&mztitzwm>-<-v 
[04] s*hW0aM<? KfflSftKttafstifcflMMit© 

[0 5] JKW**WS/tv KfflSttKftJffiSftfcflWBtll© 
5f§'^ F©-$|5£«®0T-;fc£ o 

[0 6] mmmm^y b-msmmmzntzmmmo 

mm> < 'y F ©-gtfS«iS0 t? * 4 „ 
[0 7] JfcfcfcW0F«/<-y KfflSfttiWf^tlfcflUHIlO 

20 mm'<v ko— awswrMHT?**. 

[0 8] Kffl«flsi=ffiflp$nfcfls«»© 

Sf^/N'-y F © — g|W®rW0 & & „ 
[0 9] JStfiWSMM'C'y KfflSttt-SffiSftfcfftJK*© 

[0io] aEtwwu^-y Fffl«#(c«^$ti/^M« 

[0 11] 3S*t36«WS/<»y Kffl»ft©E3W^tt3f*nfc 
[0 12] ^W^m®?L©EM^aoi:oi;5Jf)8^"-y F 

30 mMfoizmmzft-c^&im's-v f©— srawsBT^ 
[01 3] sS5B**jta?Lttta**n*i:t*>^ ^©s 

[014] 5S«*rRJfi?LiwKiP^ 36** ^io !3»B $ ttr 
^-SEJflgy^y F©— gP$StBrB0-P*>^>. 

[01 5] mwtstiz>mM<v±Mm$m^-y fss#© 

HiHK^m im> < -v F ©-g|5» KB 0 T? 
40 [0 1 6] v-htt (XttStt) ©***4*JliiJLoSBB 

[0 1 7] (Xttflttt) ©^W#Sii?L©K® 

^rlo =fc o ii^fS/'? y KfflSftl^»$ ft* tttt, 
gfS'f-y FfflSft^ i©S®fJ(^B$ft-5>5:K«©r B 1 
KtGS*r©H«H»j6«Elft £ ft T ^ 4 PS/ < -y F ©-« 
l*frB0"Pfe-5>o 

[0 18] Rlttefl^''^ K©-Mo¥I@TfeS. 
50 [0 19] ragtflSTJg'^y F©^J©¥®0-??*-5>. 
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[0 2 0] P3*ffl9flB'<-5» K^flSWo^ffiia-e**. 
[02 1] P3»lS'^y K©#0iJ©¥M0-?&£ = 
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